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VOCABULARY AND SCIENCE CONTENT ACQUISTION
Abstract
This action research investigated the relationship between studying scientific vocabulary and
overall success in a given science content area. A mini-unit covering common words and word
parts in scientific vocabulary was conducted. Students were then provided with a variety of
vocabulary strategies in subsequent units, including an emphasis on reading, language, writing,
and visual approaches. The impact on student learning and retention of the material was
measured quantitatively using assessments and qualitatively through a student survey. The
participants involved were eleventh- and twelfth-grade anatomy students in a rural K-12 school
setting.
Keywords: science, vocabulary, strategies
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Chapter 1
Introduction
Teachers can have a tremendous impact on their students. Because of this responsibility,
they are always looking for strategies to improve their methods and increase students’ success
with any given subject. Vocabulary and reading skills are emphasized in language arts and
English classrooms; however, science vocabulary is often very content-specific. Because science
can read as its own language, students may struggle to acquire the vocabulary. Strategies and
methods of teaching science vocabulary that resulted in higher overall success of the students
were researched. Reading, language, writing, and visual strategies were employed. The goal of
this study was to determine whether instruction focused on root words, morphemes, prefixes, and
suffixes common to science vocabulary increased student retention and understanding.
Brief Literature Review
The research covering vocabulary acquisition provides many diverse methods for
instruction. This is appreciated as students have varying learning styles, which suggests a
multimodal approach is best (Fisher & Blachowicz, 2013). Some studies addressed science
content directly, while other studies focused on general vocabulary. One study suggested the use
of mini-lessons to teach specific skills, which is a strategy employed in this action research
(Morabito, 2017). A number of the studies researched focused on reading and language
strategies. Some of these strategies included breaking down words and piecing morphemes
together to determine meaning. Other research focused more on writing or visual strategies,
which included using pictures to represent words or simply using a vocabulary word
appropriately in a sentence. This action research takes various strategies and employs them
together in both a mini-unit focused on certain word parts as well as over the course of three
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units in a high school-level Anatomy course. This was meant to enhance scientific vocabulary
acquisition.
Statement of the Problem
There are many methods that have been used to aid students in learning and retaining a
scientific vocabulary. Because students have varying learning styles, this action research did not
seek to find a one-size-fits-all solution or a singular method to use for teaching vocabulary in a
science classroom. A short unit teaching root words, morphemes, prefixes, and suffixes common
to scientific vocabulary using a multimodal approach employing reading, language, writing, and
visual strategies was tested. Pre- and post-tests were given to students and scored to assess their
progress. In addition, observations of students were collected along with survey data from a
Google Form provided to students in order to record their thoughts on their own progress and
needs.
Purpose of the Study
This study was conducted in order to determine whether valuable class time was best
spent focusing on building vocabulary skills. If a student has strong science vocabulary skills, it
follows that they should also have an increased understanding and even retention of the related
scientific content. It can also foster an interest in the subject matter (Young, 2005). Students
should not feel intimidated or be limited by the vast amount of vocabulary in science classes.
Instead, they should be equipped to understand and use those terms while conducting
experiments, reading scientific literature, participating in class discussions, and so on. Science
should be accessible to all students.
Research Question
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1. Does specifically focusing on scientific vocabulary have an impact on students’ overall
understanding of the content?
Definition of Variables
The following are the variables of study:
Variable A: This is the dependent variable, which was grade achieved the pre- and posttests in the vocabulary unit. Student survey data was also collected to measure the success of the
unit.
Variable B: This is the independent variable, which was the addition of the vocabulary
unit with the focus on root words, morphemes, prefixes, and suffixes common to science subjects
as well as the implementation of multi-modal vocabulary strategies.
Significance of the Study
Science teachers have a shared goal of improving students’ understanding of key
scientific concepts. However, there are many different teaching styles used in an effort to reach
this goal. Some may place more emphasis on memorization of terms and facts, while others may
place more value on using and understanding scientific vocabulary, while still more may place
more significance on the practice of science. The aim of this study was to determine whether
more time should be spent on learning vocabulary skills with a specific connection to science
and if that translated into a better overall understanding of the content. If more vocabulary
instruction is linked to higher understanding of material, teachers will better know how to spend
their class time. Students will subsequently benefit from having teachers that place significant
time on vocabulary strategies. These strategies may also be used in other subject areas, providing
students with a valuable life skill.
Research Ethics
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Permission and IRB Approval
In order to conduct this study, the researcher sought MSUM’s Institutional Review Board
(IRB) approval to ensure the ethical conduct of research involving human subjects (Mills & Gay,
2019). Likewise, authorization to conduct this study was sought from the school district where
the research project took place (see Appendix C and D).
Informed Consent
Protection of human subjects participating in research was assured. Participant minors
were informed of the purpose of the study via the Method of Assent (see Appendix B) that the
researcher read to participants before the beginning of the study. Participants were aware that
this study was conducted as part of the researcher’s Master Degree Program and that it benefits
her teaching practice. Informed consent means that the parents of participants have been fully
informed of the purpose and procedures of the study for which consent is sought and that parents
understand and agree, in writing, to their child participating in the study (Rothstein & Johnson,
2014). Confidentiality was protected through the use of pseudonyms (e.g., Student 1) without the
utilization of any identifying information. The choice to participate or withdraw at any time was
outlined both verbally and in writing.
Limitations
One limitation of this study was that the class represented a small sample size with five
students. This was due to the action research being conducted at a rural K-12 school. Another
limitation of this research was the demographic makeup of the class. The research occurred at a
rural school in Minnesota, which highly limited the diversity of the student body, and
specifically those in the class that participated. All students involved in the study were white,
female, middle-class, and in good academic standing.
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Conclusions
This chapter provided an introduction to the action research conducted, including the
significance and purpose of this study, the issue explored, and the research question asked, as
well as the limitations of this research. This research was conducted in an effort to determine
whether additional vocabulary instruction leads to an increased understanding of the science
content covered. The following chapter provides a literature review of the studies researched
involving the various reading, language, writing, and visual strategies used in vocabulary
acquisition.

10

VOCABULARY AND SCIENCE CONTENT ACQUISTION

11

Chapter 2
Literature Review
Gaining a scientific vocabulary requires students to essentially learn another language.
This can be a multi-faceted issue as students have different levels of familiarity with the English
language and prefer different learning strategies. The implementation of multiple reading,
writing, and visual strategies to improve students’ scientific vocabulary and, in turn, their
understanding of scientific content, should be a key focus of science teachers. For instance, a
word may be broken down into its simplest units in order to determine its meaning or a metaphor
relating two terms may be created by students to foster an understanding of their scientific
relationship. A science notebook may be used to perform various writing and drawing activities
or a podcast covering a given subject could be recorded as well. Equipping students with a
variety of these strategies provides students with options that should appeal to each individual’s
learning needs.
Body of the Review
Reading and Language Strategies
There are a number of reading and language-based strategies that have been employed to
assist students in acquiring the necessary vocabulary for a given subject area. One such content
area is the sciences (Goodwin et al., 2012). Many of these strategies place a focus on identifying
morphemes, which are word fragments, and root words. Once a word has been broken down into
its individual units, meaning can be derived. For example, the word “photosynthesis” can be
simplified into the prefix “photo” and the word “synthesis”. “Photo” refers to light and
“synthesis” means to make something. Therefore, if students have acquired an understanding of
word units relevant to the field of biology, or general science, they should be able to discern that
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photosynthesis is a process in which light is required to make something without ever having
learned about the subject previously. One strategy places emphasis on morphemes as well as
context clues (Helman et al., 2020). This encourages students to employ multiple tools when
determining words’ meanings and is a skill relevant to their lives in any subject area. Another
study investigated teaching students similar skills, with a specific focus on high school students
with reading disabilities. Helman et al. (2015) found success with this demographic in their small
study, but also noted that the use of morphemes and context clues needed to be reinforced
throughout the school year to remain effective tools.
One challenge encountered by students when reading in a science context is that
scientific terms can differ in meaning from the layman’s definition or can be entirely separate
from a “normal” vocabulary. For instance, when speaking about a negative charge on an atom,
students may unconsciously apply its definition of bad to its scientific definition, which is
referring to how many electrons it has. According to Milanek (2020), students can then mix up
meanings or not fully understand a given scientific concept. Misunderstandings between
scientific vocabulary and everyday language can be an even more difficult obstacle with English
Language Learners or bilingual students. One way to combat these misconceptions may be to
teach this demographic of students core subjects such as science in their native language (if
possible) and focus on English language learning in writing and language arts classes. This duallanguage approach was shown to improve middle school students’ understanding of scientific
concepts as well as encourage a more formal use of English when writing and speaking the
language (Mifsud & Farrugia, 2017). An interdisciplinary approach to science reading, writing,
and vocabulary is beneficial to the academic growth of students.
Writing Strategies
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The ability to convey understanding of a concept through writing is crucial. In one study,
students used an interactive science notebook in which they were asked to summarize their notes
and explain the importance of a concept. This exercise was shown to improve their overall
understanding of the subject matter (Morabito, 2017). Another study by Huerta & Spies (2016)
also used the science notebook as a writing tool, with the addition of focusing on writing
conventions and using scientific language. The researchers also found an increase in
understanding of the subject matter as well as scientific writing practices. The science notebook
seems to be a versatile resource that could be built upon. This would shift its focus from a solely
writing-based strategy to being more inclusive of visuals such as drawing prompts, graphic
organizers, and other similar assignments.
One activity that could be implemented with the science notebook is the use of metaphors
to understand scientific concepts. In a research study involving a lower elementary school
science class, the students were encouraged to produce as many metaphors as possible regarding
weathering and erosion. It was found that the students were better able to explain these processes
after completing the activity (Martínez-Álvarez et al., 2018). By pushing the students to think
about the concepts in their own terms, rather than using science-specific terminology, the class
was better able to grasp the subject matter. This could also be done with poems, cartoons, and
other activities added to the science notebook.
In one study, fifth-grade students were asked to listen to and, in some cases, create
podcasts centered around the science topics covered in class. It was found that students that
interacted with science podcasts had a better understanding and grasp of the material (Putman &
Kingsley, 2009). This could be translated to a writing activity in which students were asked to
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outline a podcast episode. If the podcast were actually created, it would be a multimodal strategy,
implementing linguistic and verbal elements in addition to writing.
Visual Strategies
Students, especially visual learners, can benefit from many different visual strategies as
well. Frayer models are graphic organizers which show the definition of a word, an example, a
non-example, and a picture. All of the necessary information regarding a term is laid out in neat
boxes for the students to see all at once (Reed et al., 2019). The boxes may also be modified for
different relevant activities, such as prompting the student to use the term in a sentence, ensuring
that the student properly understands the meaning of the word and how to use it appropriately. In
addition to Frayer models, Harper (2018) found that word sorts, diagrams, and other graphic
organizers increase students’ understanding of scientific vocabulary. Visually laying out how
terms connect to the concept helps students to make those connections themselves and better
retain the content and associated vocabulary.
Simple images can also help learners to understand concepts and vocabulary. In one
Australian study, a junior high science class used pictures in association with vocabulary terms
related to their thermodynamics unit. It was found that tying an image to a term increased
students’ overall understanding and retention of the terms (Fry et al., 2003). Applying this visual
approach to a simple tool such as flashcards or notes slides could increase student success. It
may also be implemented in conjunction with the science notebook and its prompts.
Theoretical Framework
The research conducted was based on Gardener’s theory of multiple intelligences.
Students have a wide range of strengths and modes of learning that are optimal for them.
Because of this, teachers should ensure that many strategies are implemented when focusing on
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any subject, specifically when teaching scientific vocabulary. It is also important to note that
researchers have asserted that science is a subject with its own language, so learning the
vocabulary can present some difficulty from the start (Fisher & Blachowicz, 2013). Strategies
involving reading, language, writing, and visuals can all increase student understanding and
retention of scientific vocabulary terms.
The research also relies on systemic functional linguistics theory, which details the
importance of content-specific vocabulary (Hodgson-Drysdale, 2014). This is somewhat in
opposition to a language-inclusive approach, which instead focuses on learning the content and
does not place much importance on the use of specific vocabulary (Lemmi et al., 2019). The
multimodal strategies previously discussed place an importance on acquiring a scientific
vocabulary and honing students’ ability to use those terms appropriately.
Research Question
The researcher’s focus in this study was to answer the following: Does specifically
focusing on scientific vocabulary have an impact on students’ overall understanding of the
content?
Conclusion
Teaching science vocabulary comes with a specific set of challenges and obstacles to
negotiate. Not only do the sciences have very content-specific vocabulary, but students with
multiple intelligences as well as different levels of English proficiency also must be addressed.
Multiple strategies must be used in an effort to increase student retention and understanding of
scientific vocabulary. These strategies place a focus on reading, writing, and visual tools such as
learning root words, associating visuals with terms, and using word clues, among many others.
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Chapter 3
Methods
The action research conducted involved the implementation of a mini-unit covering 40
common words and word parts that form scientific terms (see Appendix G). This was
implemented in a high school Anatomy course in an effort to aid students in identifying meaning
of vocabulary words and subsequently maintaining a better understanding of the content covered.
Before and after the mini-unit, students were provided with an assessment. Initial and subsequent
scores were compared to determine progress. After the mini-unit was implemented, vocabulary
strategies utilizing reading, language, writing and visual methods were used throughout three
successive units. Formal assessments were performed as well as a student survey to provide
feedback to the researcher. Understanding the terms used in a subject is vital to understanding of
the overall content. Students need the time and supports to attain the separate vocabulary that
science subject require.
Research Question
Does specifically focusing on scientific vocabulary have an impact on students’ overall
understanding of the content?
Research Design
This action research was implemented using a mixed-methods approach. The quantitative
data was collected from pre- and post-tests provided to the students for the vocabulary mini-unit.
A t-test was used to analyze the scores from before and after the unit to determine whether the
mini-unit was successful. Qualitative data was collected from a student survey, which was given
to students after the vocabulary mini-unit and three subsequent Anatomy units were completed.
Setting
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This study took place at a rural K-12 school in south-central Minnesota. The population
of the town is just over 1,200 and has a large agricultural influence. Each grade level has
approximately 20 to 35 students. The total student body consists of 386 students, with 92%
white, 6% Hispanic, and the remaining 2% of students being of more than one race. 53% of
students are female and 47% are male. 18.7% of students are on free and reduced lunch.
Participants
Five total students participated in this action research. Two of the participants were
juniors and the other three were seniors in high school. Four of the participants plan to pursue a
science-based career. All participants were female, white, and in good academic standing.
Sampling
The participants were chosen for this action research because they were students in the
researcher’s class. They represented a convenience sample. High school-aged students were
chosen as the vocabulary becomes more complex at this stage of their science education. The
Anatomy course was chosen due to the volume of vocabulary needed to be successful in the
subject.
Instrumentation
One instrument used for data collection was the pre- and post-assessments. These
consisted of 40 questions relating to common morphemes, root words, prefixes, and suffixes
found in science vocabulary, particularly useful in anatomical terminology. Scores were
compared using a t-test to determine student progress in vocabulary acquisition following
implementation of the mini-unit. Another instrument utilized in this action research was a
survey. Students were surveyed to see if they felt that the mini-unit was helpful in developing
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their vocabulary skills, what they liked, disliked, and what they would like to see implemented in
future units.
Data Collection
Data was collected in both a qualitative and a quantitative manner. The researcher chose
this mixed-methods approach in order to record a variety of data and provide a strong conclusion
regarding the research question. Quantitative data was collected from the student assessments.
The qualitative data was collected with the student survey. The survey was given via Google
Forms.
Data Analysis
Quantitative data from assessment scores was summarized in graph form. Overall mean
score of the pre-assessment was compared to the mean score of the post-assessment and standard
error was calculated. Whether a significant difference occurred between the mean scores was
determined (see Figure 1). Qualitative data was summarized using the responses collected in the
Google Form survey (see Table 2).
Research Question and System Alignment
Table 1 provides a description of the alignment between the study Research Question and
the methods used in this study to ensure that all variables of study have been accounted for
adequately.
Table 1
Research Question Alignment
Research
Question

Variables

Design

Instrument

Validity &
Reliability

Technique
(e.g.,
interview)

Source

VOCABULARY AND SCIENCE CONTENT ACQUISTION
Does
specifically
focusing on
scientific
vocabulary
have an
impact on
students’
overall
understanding
of the
content?

Independent:
Vocabulary
mini-unit
Dependent:
Grades on
assessments,
survey
answers

Mixedmethods
action
research

Pre- and
post-tests,
survey

All students Student
involved in assessments,
the action
surveys,
research
will
complete all
assessments
and
surveys.
Data is
collected
from
multiple
sources in
order to
ascertain
the most
accurate
results.
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Five 11th
and 12th
grade
Anatomy
students

Procedures
The action research began with the pre-assessment (see Appendix E). Following the
assessment, students participated in a five-day-long mini-unit focusing on common words and
word parts that make up anatomy vocabulary words. At the end of the unit, students were given
the post-assessment, which was the same as the pre-test. Following the mini-unit, various
vocabulary strategies were employed in subsequent units. Students given a survey (see Appendix
F) at the end of the research period that asked how they felt the vocabulary strategies were
working, what they would like to change, and what they felt was beneficial. This study took
place over the course of two months in an Anatomy classroom.
Ethical Considerations
Students were allowed to opt out of the action research study at any point without
penalty. Both parents and students were made aware of all of the aspects of the study before it
began and permission was obtained. The methods and practices involved did not differ from
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teaching practices that may be used in a normal classroom setting outside of the environment of
research.
Conclusion
Five high school anatomy students participated in action research that worked to
determine whether spending more time on vocabulary acquisition increased student
understanding of the general science content. Tools utilized included pre- and post-assessments,
surveys, and teacher observations and conversations with students. The following chapter will
show the data obtained through the duration of this study and results of this action research.
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Chapter 4
Data Analysis and Interpretation
Vocabulary acquisition in science content-focused courses can be a challenge for
students. The sheer volume of terminology as well as the length of the words and lack of
familiarity with morphemes used to form these words contributes to the issue. A high school
Anatomy course was used to conduct this action research due to the heavy reliance of its content
on vocabulary terms. Students completed a pre-test on common anatomical word parts, prefixes,
and suffixes to establish their prior knowledge. A five-day mini-unit with a focus on learning
these forty word parts was then completed using visual, writing, language, and visual strategies.
Upon completion of the mini-unit, the post-test was given to determine students’ growth. A t-test
was conducted to determine whether the difference between the mean score of the pre-test and
the mean score of the post-test was significant. Subsequently, three Anatomy units were
completed by students and knowledge of the morphemes was applied. The skeletal, muscular,
and cardiovascular systems were covered. At the end of this time, students were given a survey
to determine which strategies they found helpful in their learning, how helpful they found the
overall focus on vocabulary strategies, and what they would like to change. This information was
used to answer whether an increased focus on scientific vocabulary had an effect students’
overall understanding of the content.
Data Collection
Students were given a pre-assessment covering forty word parts common to anatomy
terms (see Appendix G). The assessment was provided to students via a Google Form and was in
a multiple-choice format. Students were asked to choose the word part that matched with the
definition given. Ten choices for each definition were available. The same test was administered

VOCABULARY AND SCIENCE CONTENT ACQUISTION

22

to students after the completion of a five-day mini-unit that focused on learning these word parts.
Scores for the pre- and post-test were recorded and the class means for each were compared to
determine whether they were significantly different. The “t-test: Paired Two Sample for Means”
function on the Data Analysis Toolkit of Microsoft Excel was used to calculate the p-value.
A student survey was also provided to students to collect their feedback on the various
vocabulary strategies employed throughout the action research. The participants of the study
completed the survey after the completion of the three Anatomy units. Students were asked to
identify the particular strategies that they felt were helpful in their learning of the vocabulary,
with “none” being provided as one of the options. Students were also asked how they felt the
vocabulary strategies worked for them overall in the course as well as what they would like to
change about how vocabulary is taught in this course. Students were provided an opportunity to
add additional comments as well. This survey was also administered using a Google Form.
Results
RQ 1: Does specifically focusing on scientific vocabulary have an impact on students’ overall
understanding of the content?
The mean score of the vocabulary pre-test was calculated to be 37.0% and the median
was 35%, while the mean score of the vocabulary post-test was calculated to be 99.0% and the
median was 100%. Standard deviation of the pre-test scores was 7.79 and standard deviation of
the post-test scores was 2.24. A t-test was performed to determine whether there was significant
difference between the pre-test and the post-test scores. The score earned on the pre-test was
significantly different to the score earn on the post-test (t=-19.98, df=4, p<0.05). This raw data is
organized in Appendix H.
Figure 1
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Mean Scores on the Pre-test and the Post-test with Standard Error Bars
100
90

Score (%)

80
70
60
50
40
30
Pre-test

Post-test

Note. The score earned on the pre-test was not equal to the score earn on the post-test (t=-19.98,
df=4, p<0.05).
The student survey consisted of four questions, which were meant to ascertain which
methods students felt best supported their acquisition of the vocabulary and therefore the content.
They were also asked whether they preferred to see any changes in the teaching methods going
forward. The first question asked students to place a checkmark on each strategy that they felt
helped the development of their understanding of the content in the skeletal, muscular, and
cardiovascular units. 100% of respondents reported that the Kahoot! quiz review game helped,
while 80% felt that both flashcards with images and breaking down words into their word parts
assisted in their learning and acquisition of the vocabulary. 40% of students responded that
Pictionary games, naming the term based on a clue, the use of a dance video to learn body
movements, and tactile learning that included using physical models of the anatomical structures
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helped in their attainment of the necessary vocabulary. 0% of respondents chose the “none”
option (see Appendix I). Each student recognized between three and five of the strategies as
being helpful (see Table 2). The second question asked students to identify their overall feeling
of how the vocabulary strategies worked for them. 60% chose “very helpful”, while the other
40% chose “somewhat helpful”. The “neutral”, “somewhat detrimental”, and “very detrimental”
options were not chosen by any of the respondents (see Appendix I). The third question required
students to identify what, if anything, they would like to change moving forward. Two students
preferred removing the Pictionary portion and another wanted to add more review on the terms.
Yet another of the students could not identify anything that they would change and the final
response stated that “the strategies are effective for [their] learning styles” (see Table 2). The
final question provided participants with the opportunity to add any additional comments. No
responses were recorded for this section.
Table 2
Student Survey Questions and Responses from Action Research Participants

Responses

Student 1
Student 2

Question 1
Choose the following
strategy or strategies
that you felt HELPED
your acquisition of
anatomical vocabulary
through the skeletal,
muscular, and
cardiovascular system
units
Pictionary, Context
Clues, Kahoot!, Dance
Video
Kahoot!, Word Parts,
Flashcards, Tactile

Question 2
Overall, how do you
feel the vocabulary
strategies worked for
you?

Question 3
What would you like to
change (add, take away)
about how we learn
vocabulary in this class?

Question 4
Other
comments
?

Somewhat helpful

"I can't think of
anything to add or
change"
"I would like to take
away pictionary"

N/A

Very helpful

N/A
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Student 4

Student 5
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Kahoot!, Word Parts,
Flashcards
Context Clues, Kahoot!,
Word Parts, Flashcards,
Dance Video

Very helpful

"No Pictionary"

N/A

Very helpful

N/A

Pictionary, Kahoot!,
Word Parts, Flashcards,
Tactile

Somewhat helpful

"I like the way we learn
vocabulary in this class
and the strategies are
effective for my
learning styles."
"I thought the
vocabulary lesson went
well. Maybe we add
more review on the
terms."

N/A

Data Analysis.
The results of the post-test as well as the comparison between pre-test and post-test
scores were expected. The purpose of the pre-test was to establish a baseline of the students’
knowledge of word parts common to anatomical vocabulary and use the subsequent five-day
mini-unit to build off of that base. The results of the post-test show that great growth occurred
from the beginning of the vocabulary mini-unit to the end. This is in line with the assertion that
specific skills can be effectively taught in a shorter, but pointed, mini-unit (Morabito, 2017). The
responses recorded in the student survey were also largely expected. The goal of the study was to
provide students with a multimodal approach to vocabulary learning to cover each students’
preferred learning style, in accordance with Gardener’s theory of multiple intelligences. From the
responses, it was determined that each student found at least three vocabulary strategies that
aided them in their vocabulary learning and up to as many as five. Fisher & Blachowicz (2013)
stated that a multimodal approach to vocabulary learning is best. The vocabulary mini-unit,
which provided students with a wider base of knowledge of common anatomy vocabulary word
parts, was also determined to be worth the instruction time, as 80% of respondents identified
breaking a word down into its simpler units as a helpful strategy. According to Helman et al.
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(2020), a combination of teaching the breaking down words into their word parts and using
context clues, which 40% of this action research’s participants identified as helpful, is an
effective learning strategy.
Google Forms proved to be a valuable data collection tool as each response was recorded
and percentages were automatically calculated. Microsoft Excel was a useful tool for the data
analysis as it allowed the pre- and post-test scores to be compared via a t-test. Equations were
also used in this application to determine means, standard deviation, and standard error (see
Appendix H). The limitations of the data collected included the number of participants in the
action research study. The study was conducted at a rural, K-12 public school which has
approximately 20-35 students per grade level. The research was also conducted in an elective
class, not a required course. The results show a trend that students did benefit from increased and
varied vocabulary instruction in their acquisition of the anatomy content; however, further
research with a greater sample size and more diverse respondents is needed.
Conclusion
The purpose of this action research was to determine whether increased and varied
vocabulary instruction aided in students’ understanding of the content. Data were gathered from
five Anatomy students via a student survey, as well as a pre- and post-test covering word parts
that are commonly utilized in anatomical vocabulary. Participants identified 3-5 strategies that
they found helpful, including 80% of respondents confirming the helpfulness of the word part
mini-unit. Overall, there was a consensus from the participants that the vocabulary strategies
implemented were somewhat to very helpful. These responses indicate that increased and varied
vocabulary instruction does facilitate students’ understanding of the content.

VOCABULARY AND SCIENCE CONTENT ACQUISTION

27

Chapter 5
Implications for Practice
Increased and varied vocabulary instruction was implemented in a high school Anatomy
course to determine whether these strategies had an effect on content acquisition. Reading,
writing, language, and visual strategies were used through this action research. A pre-test and
post-test were given on word parts common to anatomy terms and a student survey was given.
An analysis of the data showed that these methods do have a positive effect on students’
understanding of the content in the course.
Action Plan
The results of this study show that time and resources should be devoted to learning
content-specific vocabulary in the science classroom. In future classes, the researcher plans to
implement several of the strategies used in this action research, including dedicating a specific
mini-unit to teaching common word parts of scientific vocabulary in the scientific field(s)
relevant to each course. The ability to break down a word into its simpler pieces to construct a
definition has proven helpful to students. This skill will also be reinforced throughout the year in
order to remain effective (Helman et al., 2015). Other strategies implemented will include the
use of classroom models in the tactile learning style, creating flashcards using a helpful clue and
visual, playing Pictionary and Kahoot! games for review, and having students utilize kinesthetic
learning strategies such as creating a dance video to review body movements. By providing
multiple modes of learning vocabulary, students will be able to find different strategies that work
for their personal learning styles. Students will have more tools to be successful, not only in
science content areas, but potentially in other academic content areas as well. More supports are
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needed for students in learning content-specific vocabulary and therefore understanding content.
This research provides a start to a list of supports that students find useful.
Plan for Sharing
This study should be shared with members of the science department in order to begin
implementation of these strategies across all courses. Science courses will be able to offer the
vocabulary strategies used in this action research immediately and may add more as additional
research is completed. The findings will also be shared with other content area teachers, as the
skills learned through the implementation of these strategies do not need to be exclusive to
science courses. Specific content areas may do more research in their subject area as well.
Elementary and middle school-levels may also build upon this research to determine vocabulary
learning strategies best suited to their age groups and populations. The ultimate purpose of this
action research was to continue and to add to the conversation on how students can continue to
be supported in their learning, especially in their acquisition of content-specific vocabulary.
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Table H1
Raw Data Calculated by T-test: Paired Sample for Means Regarding Pre-test and Post-test
Scores
Pre-test
Mean
Variance
Observations
Pearson
Correlation
Hypothesized
Mean
Difference
df
t Stat
P(T<=t) one-tail
t Critical onetail
P(T<=t) two-tail
t Critical twotail

Post-test

37
60.625
5
0.50257071
0
4
-19.98441
1.8499E-05
2.13184679
3.6997E-05
2.77644511

Pre-test
Post-test
99 Standard Error
Standard Error
5
3.48209707
0.4472136
5
Standard
Standard
Deviation
Deviation
7.78620575
2.23606798
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Appendix I
Figures
Figure I.3
Number of Responses Indicating Which Strategies Were Identified As Helpful for Question 1 of
the Student Survey

Figure I.2
Responses Regarding Question 2 of the Student Survey

